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SPECIFICATION 

(54) [Title of the invention] 

Optical scanning device 
(57) [Abstract] 

[Object] To eliminate ghost images with a simple construction. 

[Construction] 

An optical scanning device comprises; a light source 27; a rotary polygon mirror 
24 for reflecting light coming from the light source 27; and an imaging optical system 28 for 
imaging light L issued by the rotary polygon mirror 24 on a photosensitive surface 10, and 
is characterized in that the imaging optical system 28 has a scanning lens 25 which is 



inclined by an appointed angle D relative to the axis PL of the light L reflected by the rotary 
polygon mirror 24 and disposed at the position nearest the rotary polygon mirror 24. 

WHAT IS CLAIMED IS; 

[Claim 1]An optical scanning device comprising: a light source 27; a rotary polygon mirror 
24 for reflecting light coming from the light source 27; and an imaging optical system 28 for 
imaging light L issued by the rotary polygon mirror 24 on a photosensitive surface 10, and 
being characterized in that the imaging optical system 28 has a scanning lens 25 which is 
inclined by an appointed angle D relative to the axis PL of the light L reflected by the rotary 
polygon mirror 24 and disposed at the position nearest the rotary polygon mirror 24. 

DETAILED DESCRIPTION OF THE INVENTION 
[0001] 

[Field of the Invention] The present invention relates to an optical scanning device 

which is installed in optical equipment such as a laser printer. 

[0002] 

[Prior art] An optical scanning device is disclosed in Japanese patent publication 

No. Hei-3-5562. This prior art optical scanning device is constructed so that, by giving a 



certain limitation to an angle formed by the optical axis of a light flux caused to enter the 
rotary polygon mirror by the incident optical system and the optical axis of the imaging 
optical system for imaging from the rotary polygon mirror onto a scanning medium, ghost 
images are eliminated. 
[0003] 

[Themes Intended to be Solved by the Invention] However, in a case where a high speed 
and highly fine scanning optical system is taken into consideration, the scanning must be 
carried out a higher speed by increasing the number N of reflection planes of a rotary 
polygon mirror. In a case where the number N of reflection planes is increased, the number 
of revolution of the rotary polygon mirror may be decreased. However, the angle is made 
smaller. As the angle is made smaller, the incident optical system may be brought into 
contact with the imaging optical system, and it is impossible to install the incident optical 
system on the level identical to the imaging optical system. Therefore, the equipment may 
have to be made large-sized. 

[0004] In a case where the incident optical system is installed on the level identical to the 
imaging optical system with an f lens of the imaging optical system made small-sized, the 
incident optical system is caused to come near the rotary polygon mirror, and ghost images 
(detrimental images) may be generated due to the residual reflection of the lens surface of 



the incident optical system. 

[0005] It is therefore an object of the invention to provide an optical scanning device 

which is able to securely eliminate ghost images with a simple construction. 

[0006] 

[Means to solve the problems] The invention features that in an optical scanning 
device comprising a light source 27, a rotary polygon mirror 24 for reflecting light coming 
from the light source 27, and an imaging optical system 28 for imaging light L issued by the 
rotary polygon mirror 24 on a photosensitive surface 10, the imaging optical system 28 has 
a scanning lens 25 which is inclined by an appointed angle D relative to the axis PL of the 
light L reflected by the rotary polygon mirror 24 and disposed at the position nearest the 
rotary polygon mirror 24. 
[0007] 

[Action] It is possible to eliminate ghost images by only disposing a scanning lens 25 so 

that it is inclined by an appointed angle D. 

[0008] 

[Preferred embodiments] Fig. 1 shows a laser printer as an optical device provided with a 

preferred embodiment of an optical scanning device according to the invention. 

[0009] The laser printer has the body 20, a medium 11 to be scanned, an optical 



scanning device 30, an attaching member 22 and a laser light source 27. 
[0010] The attaching member 22 is fixed at the body 20, and the optical scanning device 
30 is set at the base 23 of the attaching member 22. The optical scanning device 30 has a 
polygon mirror 24 as a rotary polygon mirror, a first lens 25 and a second lens 26. The first 
lens 25 is installed next to the polygon mirror 24, and the second lens 26 is disposed 
between the first lens 25 and the photosensitive surface 10 of the medium to be scanned 
11. The photosensitive surface 10 is also called a surface to be scanned. The first lens 25 
is also called a scanning lens. The medium 1 1 to be scanned is preferably a drum. 
The first lens 25 is preferably an f lens. The second lens 26 is a circular column-like lens or 
cylindrical lens. The first lens 25 acts so as to make the scanning speed of an image 
constant on the surface to be scanned. The second lens 26 acts so as to image in the 
subscanning direction orthogonal to the scanning direction. The first lens 25 and the 
second lens 26 constitute an imaging optical system 28 for imaging by irradiating the laser 
beams L on the photosensitive surface 10. The first lens 25 is a scanning lens which is 
positioned at the position nearest the polygon mirror 24. The laser light source 27 is, for 

r 

example, a semiconductor laser. 

[0011] The polygon mirror 24 is caused to rotate in the direction of the arrow B by a 
motor 40 shown in Fig. 2. By the rotation of the polygon mirror 24, the laser beams L of the 



laser light source 27 are reflected on the reflection surface 24a of the polygon mirror 24 
and are used for irradiation in the X direction between the points A1 and A2 of the 
photosensitive surface 10 shown in Fig.1 via the first lens 25 and the second lens 26. 
[0012] Fig. 2 is a view showing the polygon mirror 24 in Fig.1 , the first lens 25, the second 
lens 26 and the photosensitive surface 10 in the direction of the arrow S. 
[0013] A ghost image shielding member 60 is secured in the vicinity of the first lens 25. 
The shielding member 650 is used so that the ghost images may not come near the 
polygon mirror 24. The laser beams L coming from the laser light source 27 are reflected 
by one of the reflection surfaces 24a of the polygon mirror 24, the main beam (PL) of the 
laser beams L forms a right angle together with the rotating axis 24b of the polygon mirror 
24. The main beam (PL) of the laser beams L is also called an axis (PL) of the laser beams. 
[0014] The optical axis of the first lens 25 itself is inclined by an appointed angle D 
relative to the main beam (PL) of the laser beams L. An appointed inclination angle is 
preferably in the range of 1 to 5 degrees, and more preferably 1 to 3 degrees. If the 
inclination angle D is less than 1 degree, the shielding member 60 may be likely to interfere 
with the main beam PL, and if the angle D is more than 3 degrees, the trace for the laser 
beams to scan the photosensitive surface may be curved. 

[0015] The laser beams L reflected by the reflection surface 24a are caused to enter the 



first lens 25 and go toward the second lens via the first lens 25. At this time, a ghost light 
GL1 which is produced when the laser beams L enter the first plane 25a of the first lens 25 
is reflected diagonally rearward as the first lens 25 is inclined by the angle D and is 
interrupted by the shielding member 60. Furthermore, a ghost light GL2 which may be 
produced by being reflected by the second plane 25b of the first lens 25 when the laser 
beams L comes out from the first lens 25 is also interrupted by the shielding member 60. 
[0016] The main beam (PL) of the laser beams which comes out from the first lens 25 is 
inclined by an appointed angle F relative to the optical axis of the second lens 26 and the 
optical axis OL1 formed by connecting the point where the laser beams L of the second 
plane 25b of the first lens 25 come out with the point OB on the photosensitive surface 10 
and is caused to enter the first plane 26a of the second lens 26. That is, the optical axis 
OL1 is not parallel to the main beam PL of the laser beams L between the first lens 25 and 
the second lens 26. The appointed angle F is preferably 0.5 to 2.5 degrees, and more 
preferably about 1 degree. If the angle F is less than 0.5 degrees, a shielding member is 
provided between the first lens and the second lens and furthermore the positional 
relationship between the shielding member and the main beam must be strictly defined 
when installing the shielding member. Furthermore, if the angle is more than 2 degrees, an 
insufficient compensation will be produced for the facial inclination or the imaging point 



may slip from an appointed position. At this time, A ghost light GL3 produced from the first 
plane 26a and ghost light GL4 produced from the second plane 26 are reflected toward 
outside the range of the main beam PL of the laser light L. Finally, the laser beams L are 
irradiated onto the point OB of the photosensitive surface 10 via of the second lens 26. 
[0017] Thus, by only inclining the first lens 25 by the angle D, it is possible to turn various 
kinds of ghost lights GL1 to GL4 which may be produced from the first and second lenses 
25, 26 toward an area which is not in relation to the polygon mirror 24. Therefore, no ghost 
light is allowed to enter the polygon mirror 24 and photosensitive surface 10, and 
furthermore no ghost image is allowed to be formed on the photosensitive surface 10. 
[0018] Therefore, the invention has such effects as to eliminate ghosts produced by 
reflection of the first and second lenses and other ghosts produced by diffused lights of the 
imaging surface of the photosensitive body. That is, in a case where a rotary polygon mirror 
is used as a beam scanner, a standstill ghost may be produced on a recording medium 
although the laser beam is scanning in such a state that the imaging lens exists together 
with the recording medium. The ghost image is produced by reflection from a point on the 
photosensitive body at the mirror plane adjacent at only a plane to the mirror planes to 
which the beam is irradiated or incident or reflection of diffused light. 
[0019] Therefore, in an optical system disposed as described in the invention, as the 



reflected or diffused light is caused to enter the polarizing plane of the rotary polygon mirror 
at a certain angle, that is, is not 90 degrees, it is possible to eliminate or lighten such 
standstill ghost images described above by averting them from the effective area of the 
photosensitive body or interrupting the same by a shielding member. 
[0020] Hence, the invention is not limited to the above preferred embodiment. For 
example, the invention may be applied to other optical equipment such as a laser copying 
machine in addition to a laser printer. 
[0021] 

[Effects of the invention] Although the invention is of a simple construction so that a 
scanning lens which is disposed at the position nearest the rotary polygon mirror is inclined 
by an appointed angle D relative to the optical axis, it is possible to eliminate ghost images 
(detrimental images) and to image a clear and fine image free from any ghosts on the 
surface to be scanned (photosensitive surface). 

BRIEF DESCRIPTION OF THE DRAWINGS 
[Fig.1] 

This is a view showing a laser printer which is one of the examples of an optical 
device in which a preferred embodiment of an optical scanning device according to the 



invention is provided. 
[Fig.2] 

This is a view showing an optical scanning device and photosensitive surface 
observed from the arrow S in the preferred embodiment of the invention shown in Fig.1. 
[Explanation of the symbols] 



10 Photosensitive surface (Surface to be scanned) 

1 1 Medium to be scanned 
20 Body 

24 Polygon mirror (Rotary polygon mirror) 

25 First lens (Scanning lens) 

26 Second lens 

27 Laser beam source 

28 Imaging optical system 
30 Optical scanning device 
L Laser beams 

PL Main beam 

GL1 , GL2, GL3, GL4 Ghost lights 

D Appointed angle 



